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[57] ABSTRACT 

A register control circuit has a plurality of registers, a 
control circuit for producing clock signals, and a logic 
circuit for producing latch clocks based on a reset signal 
and the clock signals. A shift data is inputted to a first 
one of the plurality of registers through a 2-input AND 
gate. The latch clocks are forced to become active 
simultaneously under a state in which an input to the 
first stage register being controlled to "0". The shift 
register is initialized in such a way that a "0" input is 
sequentially transferred from the first stage register to 
the final stage register. The shift register can be formed 
without the need of registers having reset inputs and 
initialized speedily, while keeping the increase in the 
device elements at the minimum. 

5 Claims, 5 Drawing Sheets 
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FIG. 1A 
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FIG. 4A 
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FIG. 5A 
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Subsequently, when the shift clocks Sari and Sen 
REGISTER CONTROL CIRCUIT FOR are supplied to the respective DFFs with the reset sig- 

INITIALIZATION OF REGISTERS nal being held at "1", the output "0" from the DFF Q0 

is shifted into the following DFF Ql in response to the 
BACKGROUND OF THE INVENTION 5 first clock of the shift clocks, whereby the output of the 

(1) Field of the Invention DFF Q1 becomes "°" In response to the second clock 
The present invention relates to a register control p'/he shift clocks, the output of the DFF Ql is shifted 

circuit, and more particularly to a register control cir- S ° g ?£ F r Q2 ° Ut £ Ut ° f ,hC 

cuit for initializing J registers without ^dedicated reset ,„ ^^^Vj^.fLV^^^ 

- t 10 of the DFF Q7 becomes W at last in response to the 

(2) Description of the Related Art of *? ^ ***** thereby completing 
Conventionally, an initialization of a D-type flip-flop ^S^^^S^ ^iffl 

circuit (hereinafter referred to as "DFF") which is ^£^5* mt ° Shlft reglSter from data m P m 

formed by 2-INPUT AND 2-INPUT NOR gates (here- , _ ^! ^k^,^ ^_„: t ^ „ , ^ m ^ . 

. _ /. A j ma a xT^-.xTr»n * m i a I 5 Since the above circuit adopts only one DFF which 

inafter abbreviated as, e.g., 2AND2NOR gate") 1-4 . . , . . . * / , . 1 

, _ c v • TTTi- i a • _r 14 is equipped with a reset input terminal, it contributes 

and an inverter 5 as shown m FIG. 1A is performed by m ,w„jXik, ^ , • +u u 

, - A • t r> j- A nAxmivnn substantially to the reduction in the number of the nec- 

supplying a reset signal S^rdirectly to a 2AND3NOR ™„_, ■ . „ , ... , , 

eate 13 at a master staee and a 2AND3NOR cate 12 at elements - However, as can be readily understood 

gate 13 at a master stage and a gate 12 at from ^ ^ charts shown m no. 3 B, the circuit 

a slave stage as shown in FIG. IB, so that the outputs of - n + . M ow , . _ r _ ' - Trr 

^ A ^m^^T^ ' «,„ ^, ^_ ^ 20 takes an extra amount of time to generate the shift 

2AND2NOR gates 11, 14 are set to and the outputs * . + « 4 „ m _„ . * . . . . , " 

oAxrr^KirfcTj i-» n ^ f „ « n „ „JL* clocks that are necessary to completely initialize the 

of the 2AND3NOR gate 12, 13 are set to 0 , respec- entire shift re ^ tef ^ suffers ^ th / disadvanta 

tively. To initialize a ^^register circuit such as a shift of ^ ^uaHon time and also making the 

register a plurality of DFFs each having a reset mpu shift clock CQntrol for ^ fe ^ ter MtMzatkm * Qre 
are used so as to form the shift register and a reset input 25 complex 

signal is directly applied to the respective DFFs. M described ^ the conventional re ^ ter 

FIG. 2A shows an example of a conventional shift circuits ^ blems ^ ^ ^ n ^ ber of ^ 

renter and FIG. 2B shows toung-charts thereof. nec elements k becau$e of ^ need 

In the conventional shift register shown in FIG.M, dircctl , j the reset si ^ tQ the tive DFFs 

a plurality of the D-type fhp-flop circuits (DFFs) 30 and, in that the iiutialization time has increased because 

R0-R7, each having an tntenial circuit of the same of the need for g e ner ating shift clocks for initialization. 

circuit configuration as that shown in FIG. IB, are -r^ese problems in the conventional shift registers are to 

connected in series and are commonly supplied with be solved by the nt mvention . 

shift clocks Sari, San and a reset signal Srst- A shift 

date D/Arinputted from a shift data input terminal (Dm) 35 SUMMARY OF THE INVENTION 
is outputted from a shift date output terminal p OUT i t is , therefore, an object of the invention to solve the 
through the DFFs R0-R7. While the reset signal Srst problems existing in the conventional shift registers and 
remains 'V 1 immediately after the power is turned on, to providc ^ improved shift register which is formed 
the states of the DFFs R0-R7 are and remain unde- by registers having no reset inputs and in which an 
fined. When the reset signal S^ris set to "1", the out- 40 initialization can be performed speedily, while keeping 
puts of the DFFs R0-R7 are all and immediately ini- ^ increase in the device elements at the minimum 
tialized to "0". Subsequently, the shift clocks Sqq and According to one aspect of the invention, there is 
Scan are supplied and, though not shown in the timing provided a register control circuit comprising: 
charts given in FIG. 2B, the shift data is inputted to the a plurality of registers connected in series- 
input terminal D /A r of the shift register circuit and is 45 a control circuit for generating a plurality of clock 
shifted out from the output terminal Dour- signals of different phases; and 

One advantage of the above conventional shift regis- a logic circuit for receiving a reset signal (Srst) and 

ter is that it can be immediately reset when the reset the plurality of clock signals, and outputting latch 

signal is set to "1" because each of the DFFs R0-R7 clocks to the plurality of registers, the latch clocks 

forming the shift register has a reset input terminal. 50 being made active during a partial or a full period 

However, since all bits are implemented by DFFs each in which the reset signal is active, 
having a reset input terminal, the shift register suffers 

from a disadvantage of requiring more logic elements in BRIEF DESCRIPTION OF THE DRAWINGS 

number than those which constitute DFFs having no The above and other objects, features and advantages 

reset input terminals as shown in FIG. 1A. 55 of the present invention will be apparent from the fol- 

To avoid increasing in the number of elements, there lowing description of preferred embodiments of the 

has been known a shift register in which, as shown in invention explained with reference to the accompany- 

FIG. 3A, a DFF having a reset input terminal is used ing drawings, in which: 

for a DFF Q0 of the first stage and DFFs not having a FIG. 1 A is a circuit diagram of a conventional DFF 

reset input terminal are used for the remaining DFFs 60 circuit having no reset input terminal; 

Ql— Q7 that follow. The operation of this shift register FIG. IB is a circuit diagram of a conventional DFF 

is described below. While the reset signal stays at "0" circuit having a resent input terminal; 

immediately after the power is turned on, the outputs of FIG. 2A is a circuit diagram showing a conventional 

the DFFs Q0~ Q7 remain undefined, respectively, as shift register; 

shown in the timing charts in FIG. 3B. When the reset 65 FIG. 2B are timing charts of the shift register shown 

signal S^ris set to "1", the first stage DFF Q0 is initial- in FIG. 2A; 

ized immediately, but the remaining DFFs Ql— Q7 stay FIG. 3A is a circuit diagram showing another con- 

at undefined states since they are given no reset input. ventional shift register; 
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FIG. 3B are timing charts of the shift register shown through G4 entail an increased number of logic ele- 
in FIG. 3A; ments, which is negligible in a practical use. 

FIG. 4A is a circuit diagram of a shift register of a Next, FIG. 5 A shows a second embodiment of this 
first embodiment according to the present invention; invention. The circuit of this embodiment performs an 

FIG. 4B are timing charts of tile shift register shown 5 initialization of the respective registers of an internal 
in FIG. 4A; circuit of a microcomputer. As shown in the timing 

FIG. 5A is a circuit diagram of a register control charts of FIG. 5B, while the reset input signal is "0", an 
circuit of a second embodiment according to the present output of an AND gate 103 is "0" and, thus, the signals 
invention, which is embodied to a microcomputer; <f>l and <J>2 from the clock generator circuit 106 are 

FIG. SB are timing charts of the register control 10 supplied as they are to the microcomputer 107 as the 
circuit shown in FIG. 5A; and system clocks <£1' and <f>2\ After the reset signal Srst 

FIG. 6 is a circuit diagram of a DFF used in the rises to "1", an output of an inverter 102 becomes "0" 
microcomputer shown in FIG. 5A. after a delay time td which is established by a delay 

circuit 101 and, thus, the output of the AND gate 103 
DESCRIPTION OF THE PREFERRED 15 ^ ^ the outputs of 2 -input OR gates 104, 105 are 
EMBODIMENTS kept at « r for ^ tdt As snown m FIG. 6, in 

Now, some preferred embodiments of the invention the internal circuit of the microcomputer 107, a register 
will be explained with reference to the accompanying circuit is formed by a latch which has no reset input and 
drawings. comprises an inverter II, 2AND2NOR gates 

FIG. 4A shows a shift register of a first embodiment 20 NR1~ NR4, and a 2-input NOR gate Nl. When the 
according to the invention. Shift clocks San, Scki are clock signals <j>l' and <f>2' become "1" simultaneously, 
inputted into 2-input OR gates Gl and G2, respectively, the output of the 2-input NOR gate Nl is forwarded to 
in each of which a logical OR is taken with a reset signal the master stage of the latch and, then, to the slave stage 
Srst> and fed into a plurality of DFFs L0—L7 each of of the latch, in the same manner as described in the first 
which has no reset input terminal. A shift input signal 25 embodiment, thus initializing the Q output of the regis- 
DjTvtogether with an inverted reset signal is inputted to ter to "0". Since the microcomputer 107 uses a number 
a 2-input AND gate G3. An output of the AND gate G3 of internal registers, this register control circuit can 
is inputted to a first stage DFF L0. bring about substantial reduction in device elements as 

An operation of the above shift register is as follows. compared with the case where DFFs having reset in- 
While the reset signal Srstis "0" immediately after the 30 puts as shown in FIG. 2B are used, 
power is turned on, the shift clocks San and Scjq are As explained above, according to the present inven- 
both at "0*' and, thus, the states of the DFFs L0~ L7 tion, it is possible to initialize stand-alone shift registers 
remain undefined. At this moment, since an output of an and registers in a microcomputer speedily and asyn- 
inverter G4 is "1", the input signal D/;vis transferred to chronously by forcing the DPT latch clocks to become 
the output of the 2-input AND gate G3 as it is. When 35 active based on a reset input, while keeping the increase 
the reset input signal Sjrst becomes "1", the outputs of in the device element at the minimum, 
both the 2-input OR gates Gl and G2 become "1**. While the invention has been described in its pre- 
Since the reset input signal Srst^s now "1", the output ferred embodiments, it is to be understood that the 
of the inverter G4 is "0" and, thus, the output of the words which have been used are words of description 
2-input AND gate G3 is "0", whereby a "0" is inputted 40 rather than limitation and that changes within the pur- 
to the first-stage DFF L0. Since the clock inputs, that is, view of the appended claims may be made without 
the outputs of the OR gates Gl and G2 supplied to the departing from the true scope and spirit of tile invention 
DFF L0 have been set to "1", which is the same as the in its broader aspects. 
DFF shown in FIG. 1A wherein the input signal D is What is claimed is: 
"0" and the clock signal CI is "1", the output of the 45 1. A register control circuit comprising: 
inverter 5 becomes "1", the output of the 2AND2NOR a plurality of registers connected in series; 
gate 3 becomes "0", and the output of the 2AND2NOR a control circuit for generating a plurality of clock 
gate 1 becomes **V*. Since the clock signal C2 is also signals of different phases, said control circuit hav- 

"1", the outputs from the master side are transferred to ing a delay circuit with a delay time which receives 

the slave side and, as a result, the output of the 2AND2- 50 said reset signal, an inverter which inverts a reset 
NOR gate 2 becomes "0" and that of the 2AND2NOR signal delayed by said delay circuit; 

gate 4 becomes 44 1", thus completing tile initialization of a logic circuit for receiving a reset signal and said 
this DFF. In this way, the initialization of the first stage plurality of clock signals, and outputting latch 

DFF L0 is performed. Upon the completion of the clocks to said plurality of registers, said latch 

initialization of the first stage DFF L0, the input signal 55 clocks being made active during a partial or a full 
which is forwarded to the second stage DFF LI be- period in which said reset signal is active; and 

comes "0". As a result, the DFF LI is initialized in tile an AND gate receiving at one input terminal said 
same manner as the DFF L0. Subsequently, the remain- reset signal and at the other input terminal an out- 

ing DFFs L2 through L7 are sequentially initialized. put from said inverter and outputting a signal 

The above operations occur asynchronously, so that, 60 whose active duration corresponds to said delay 
after a delay time corresponding to the 24 gate delay time and is shorter than the full period in which 

stages from the top stage DFF L0 to the final stage said reset signal is active. 

DFF L7, the initialization of the registers is completed. 2. A register control circuit according to claim 1, in 
Since a delay time for a single gate is 1 ns or less, the which said control circuit is a clock generator circuit 
total delay time amounts to 24 ns or less, which means 65 for producing system clocks for a microcomputer, 
that the registers can be initialized in a very short time. 3. A register control circuit according to claim 1, 
Since the shift register of this invention uses DFFs each which further comprises an inverter coupled to receive 
of which has no reset input, only the control gates Gl said reset signal at its input terminal, and a two input 
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AND gate coupled to receive an output from said in- 
verter at one input terminal and to receive a shift data at 
other input terminal, and said AND gate having an 
output coupled to send a signal to a first one of said 
plurality of registers. 5 

4. A register control circuit according to claim 1, 
which further comprises a two input NOR gate coupled 
to receive said reset signal at one input terminal, cou- 
pled to receive a shift data at the other input terminal 
and coupled to send an output signal to a first one of 10 
said plurality of registers. 

5. A register control circuit comprising: 

a plurality of registers connected in series: 
a clock control circuit for generating a plurality of 
clock signals of different phases, said clock control 15 
circuit having a delay circuit with a delay time 
which receives a reset signal, an inverter circuit 



6 

which inverts a delayed reset signal from said delay 
circuit, and a two input AND gate, means for ap- 
plying said reset signal to one of said AND gate 
input terminals, and means for applying an output 
from said inverter to the other of said AND gate 
input terminals, and said AND gate having an out- 
put signal having an active duration corresponding 
to said delay time, and said output signal being 
shorter than the full period in which said reset 
signal is active; and 
a logic circuit coupled to receive said reset signal and 
said plurality of clock signals, and said logic circuit 
applying an output comprising latch clock pulse 
signals to said plurality of registers, said latch clock 
pulse signals being active during a range of a partial 

to a full period in which said reset signal is active. 
***** 
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